Effect of sodium arsenite on iNOS expression and vascular hyporeactivity associated with cecal ligation and puncture in the rat.
Induction of the heat shock response protects animals from either endotoxemia or peritonitis. In endotoxemia, heat shock protein (HSP) induction is associated with reversal of vascular hyporeactivity and inhibition of iNOS expression. Recent studies suggest differences in the inflammatory mechanisms during endotoxemia and peritonitis animal models and their response to therapeutic interventions. We therefore studied the effect of the HSP inducer sodium arsenite (SA) on vascular reactivity and iNOS expression in rats undergoing cecal ligation and puncture (CLP). CLP resulted in suppression of the pressor effect of norepinephrine (NE) in vivo (measured by changes in blood pressure in response to NE boluses) and ex vivo (changes in contraction force in isolated mesenteric arteries in response to NE concentrations), and in the expression of iNOS protein. Pretreatment of the rats with SA resulted in reversal of CLP-induced vascular hyporeactivity in vivo and ex vivo, and inhibition of iNOS expression after 22 h. SA pretreatment improved 7-day survival after CLP from 18.2% to 70% (P < 0.005). Glucocorticoid receptor inhibition did not affect the effect of HSP induction on iNOS expression. The similarity of the effect of HSP on vascular reactivity and iNOS expression in two distinct sepsis models suggests that this effect may be clinically important and that a causative relationship between HSP induction, iNOS inhibition, and reversal of vascular reactivity is likely.